Background. There is a general consensus that postal surveys of physicians have low response rates. Recent systematic reviews have provided an improved evidence base to help researchers maximize response rates to self-completion questionnaires but to date, there is no comprehensive analysis of whether response rates have improved.
Introduction
There is a general perception that surveys of physicians are likely to have low response rates, 1 although there is limited evidence to support this. Cummings et al. 2 reported that in 257 studies conducted between 1985 and 1995, the average response rate for mailed surveys of physicians was 61%. An earlier review by Asch et al. 3 found that the mean response among 178 surveys of physicians was 54%, while Cartwright et al. 4 report that in 19 surveys conducted between 1961 and 1977, the response rate in surveys of GPs ranged from 56% to 86% with a similar response rate being demonstrated for hospital consultants (range 58-83%).
These early reviews were conducted when research into methods to increase response rate among physicians was relatively limited. 5 Researchers now have more evidence to use when designing their study to assist in improving response rates. 6 Kellerman et al. report that response rate to surveys of physicians was not increased by personalization or pre-notification, whereas response was improved when investigators used a shorter questionnaire, provided a monetary incentive and put stamps on the outgoing and return envelope. A systematic review 8 reported that monetary incentives of any size increased response, whereas non-monetary incentives (such as pens or food) were less effective. Furthermore, postal and telephone questionnaires yielded a higher response rate than fax-or web-based designs. 8 In keeping with other work, 6 a systematic review by Van Geest et al. 8 reported that first class stamps on return envelopes and brief personalized questionnaires with endorsement by professional associations increased response. However, in contrast, other investigators 9 found that response rates were not improved by shortening a questionnaire and optimizing follow-up and marketing. Given the volume of published research describing techniques to improve the response of self-completion postal questionnaires, we wanted to answer the following study question: what is the average response rate in surveys of physicians published in primary care journals since the improved evidence base for survey design has been available? Our secondary study questions were has the average response rate in surveys of physicians published in primary care journals changed over time and is it associated with journal impact factor?
Methods
We systematically searched for all articles published in 24 primary care journals from January 2000 to August 2009 (inclusive) for postal questionnaire surveys of GPs. Ethics approval was not needed for this study.
Identification of journals
Journals were identified from a list of primary care journals which were library classified as general practice or family medicine (University of Bergen, http:// www.uib.no/isf/guide/journal.htm) and additionally by electronic search of the Pubmed JOURNALS database on the 6 May 2009, using the strategy: (primary care) OR (primary health care) OR (family practice) OR (general practice) OR (family physician). Finally, local experts were asked to identify other primary care journals but there were no additions. The ISI Web of Knowledge for Journal Citation Reports (http://adminapps.isiknowledge.com/JCR/JCR) was also searched in November 2010 for each journal to determine the impact factor. As an additional precaution to ensure that all impact factor-rated journals related to primary care were identified, the journal citation reports database was also searched for titles containing the words family, primary or general.
Journal criteria
All primary care journals that published original research were searched. There were three journals with an impact factor that were excluded as they published very few original articles: American Family Physician, Primary Care and Primary Care Community Psychiatry. In total, 24 journals were searched and their articles included in the review.
Inclusion criteria for articles
Articles were included if they were postal questionnaire surveys with the participants being individual GPs.
Exclusion criteria for articles
Surveys were excluded if they were not restricted to primary care physicians (i.e. they included hospital doctors), if they were not conducted by post (e.g. by email or fax), if they were not completed by individual physicians (e.g. surveys of a health organization or residency training programmes), if they were conducted as part of an intervention (e.g. randomized controlled trial) or if they were not reported in English. 
Search strategy

Data extraction
Data were extracted into an electronic database, which was piloted and then modified so that it contained the following fields:
Article details: Journal, year, author, title, sample size, number of responders, GP author (Y/N) and keywords.
Methodological details: length of questionnaire, second copy of the questionnaire, coloured ink, university sponsorship, personalized letters and questionnaires, contacting participants before sending questionnaires, follow-up contact, stamped return envelopes, first-class mailing, recorded delivery/registered mail, monetary incentives, unconditional incentives and non-monetary incentives.
Papers reported response rate in a number of ways. Some reported the number of surveys distributed and returned, while others reported the number of surveys received by the intended recipient and the number of questionnaires returned completed. To ensure consistency when comparing response rates, the data were processed as number of distributed surveys and number of returned surveys as this was the only information that was available in all papers. In papers that reported further information, this was noted.
When an individual article contained details of more than one postal questionnaire survey, details of each survey were included separately. Conversely, when results from a single survey were published in more than one article, the survey was included only once.
Synthesis of results
Our objective was to establish the mean response rate in surveys of GPs, so an overall response rate was calculated as a mean of response rates, together with a 95% confidence interval (CI). We were also interested in whether response rate was affected by journal Family Practice-an international journal factors (impact factor) and publication factors (journal, impact factor and date of publication) and we calculated mean and 95% CIs for the response rate when stratified by these factors. We analysed the effect of journal impact factor by forming four approximately equal sized groups with a target of one-quarter, or 90 surveys, in each. We had intended to analyse response by methodological factors (GP author, length of questionnaire and the factors that were found to be related to response by systematic reviews) but this was not possible as the information was often not reported. Figure 1 presents the flow of articles in the review. In total, 2838 articles were identified by the search, all of which were screened for eligibility by reading the title and the abstract. Subsequently, 683 full-text articles were assessed for inclusion, with 328 being excluded, most frequently because the article was not a postal survey. Ultimately, 355 articles, reporting on 361 surveys, were included in the analysis. Table 1 presents the number of articles that were retrieved when searching each of the 24 journals together with the impact factor for the journal. Family Practice contributed the greatest number of original articles to this review (66), whereas the Primary Care Respiratory Journal contributed only 2.
Results
Study selection
Included articles
Methodological reporting in retrieved citations
Data were extracted on the specific techniques used by the authors to improve response. Often, the methods used were not reported fully, and as such, the precise techniques used were frequently unclear, making it not possible to perform subgroup analysis of response rates when stratified by methods used. Where a methodological technique was reported as being used or not by more than half of papers, the most commonly used techniques were indicating an academic affiliation (n = 328, 91%), sending a second copy of the questionnaire (n = 163, 45%) and having follow-up contact (n = 288, 80%). Other techniques, such as using coloured ink (n = 5, 1%), personalized questionnaires (n = 12, 3%) and registered mail (n = 23, 6%) were rarely reported as being used. Of note, despite the evidence supporting the use of monetary incentives, this method was only reported as being used by 16 (4%) studies. Table 2 presents details of the mean response rate (with 95% CIs), for all included studies and when stratified by journal, impact factor quartile and date of publication. The overall mean response rate was 61% (95% CI 59-63%). There was a general trend for journals with a higher impact factor to have a higher mean response rate, for example The British Journal of General Practice (impact factor 2.442) had a mean response rate of 70% (66-74%) compared to Canadian Family Physician (impact factor 1.185) which had a mean response rate of 57% (53-61%). When stratified by journal impact factor, the journals in the highest quartile of impact factor (Annals of Family Medicine, British Journal of General Practice and Scandinavian Journal of Primary Care) had a mean response rate of 67% (64-70%) compared to journals in the lowest quartile of impact factor (Journal of 
Response rates
Discussion
We found a mean response rate of 61% (95% CI 59.1-62.5%). These results are consistent with the work of other investigators who have previously reported mean response rates of 54% (Asch et al.
3 ) and 61% (Cummings et al.
2 ). Our results suggest that despite the increased evidence base for improving the response rates to postal questionnaires, the mean response rate remains relatively unchanged.
We found some evidence of an association between journal impact factor and mean response rate, with higher mean response rates in journals with higher impact factors. This finding was statistically significant for comparisons between journals in the bottom and third quartile with the top quartile of impact factor. It may be that journals with a higher impact factor are more selective in the surveys they choose for publication or it may be that journals that publish papers with higher response rates are cited more often and achieve a higher impact factor.
When the mean response rate was obtained for each year of publication (2000-09), we found virtually no evidence of an improvement in response rates over time. .1%) remained statistically significant. When mean impact factor was examined for each year, there were no statistically significant differences, suggesting that the lower response rate in 2008 was not due to a larger number of papers being published in lower impact factor-rated journals (data available on request).
We attempted to extract data on a number of methodological factors that had previously been shown to increase response in randomized trials. However, it was not possible to meaningfully analyse the data that i.e. articles meeting inclusion criteria (may be more surveys from each journal if an article gave details of more than one survey).
Family Practice-an international journal were extracted for these factors as many papers did not report survey methodology in detail. The finding that methodological reporting was frequently suboptimal is comparable with previous reports. For example, in the present review, follow-up contact was mentioned in 80% (n = 288) of surveys and 28% (n = 101) mentioned the use of a stamped return envelope. In contrast, previous reviews 2 found that only 54% of the 257 articles that they reviewed mentioned whether any follow-up had been conducted, with 21% mentioning the use of a return envelope.
As survey methodology was often not reported in detail, it is hard to draw firm conclusions about why response rates have remained similar over time (that is, since the increased evidence base for improving response has been available). There may have been no change in the extent to which evidence-based methods to improve response have been used by researchers (either because these methods were already being used by researchers before evidence existed or because they have not been used more frequently). Alternatively, there may be a delayed uptake in the use of evidencebased methods by researchers. Finally, the workload of GPs may have changed since previous reviews of response rates, which may have affected the extent to which evidence-based methods have been successful when used more generally.
Strengths and limitations
We searched 24 primary care journals for papers published over a period of 9.5 years using a comprehensive validated search strategy. We included 361 surveys in the analysis. The CI of our overall response rate is narrow, which supports the precision of our estimate of mean response rate. We reviewed recently published literature and our findings are therefore contemporaneous with the improved evidence base for postal questionnaire methodology. Our review is restricted to primary care journals. Publications using data from self-completion questionnaires of GPs are also published in general and specialist medical journals, although at a lower frequency. These publications are not included in the current review, which might affect the generalizability of our findings.
One author screened all papers for eligibility and extracted the data from eligible articles. Therefore, data extraction has not been corroborated but has been consistent. We believe that any misclassification of articles, that is including articles that were not eligible and excluding those that were, is unlikely and would have been random, making our estimates of response less precise. The CIs for the response rates for individual journals are fairly wide, due to the relatively small number of papers included from each individual journal, and therefore, it is not appropriate to draw firm conclusions about response rates for individual journals.
Some surveys with very low response rates may not have been published and this would likely result in an overestimate of mean response rates. However, 91 of the total 361 studies had a response rate of <50%, with 38 of these having a response of <40% and 14 a response of <30%. Thus, a lower response does not appear to automatically prohibit publication in primary care journals.
We did not examine other determinants of response rate such as the relevance of the questionnaire topic to GPs or the type of clinical problem that was presented, but these factors are less easy to measure objectively and we are not aware of them being linked to response rate in previous reports.
Comparison to existing literature Our findings of mean response rates are comparable to existing literature with little change over time demonstrated. GPs receive large numbers of unsolicited requests for research, with one study reporting as many as 16-24 requests per year. 10 Some authors have suggested that primary care research should focus more on the analytical design 10,11 rather than using self-completion questionnaires to collect data. Our results suggest that despite reports to the contrary, this study design can yield good response rates and should be considered when it is the appropriate design for the study question.
Implications
These results suggest that despite evidence from systematic reviews and randomized trials, which demonstrate that response rates are improved with evidence-based methods, the mean response rate to questionnaires remains unchanged; further work should explore reasons for this. Our results also suggest that reporting of survey methodology is suboptimal and may prompt discussion as to how this could be countered; one option might be to publish the survey protocol online in an open access journal. Investigators have previously published research protocols in open access journals for trials, 12 prognostic studies 13 and systematic reviews.
14 This allows the methodology to be reported in full. Although it might not be practical to provide all details on all methods used to increase response, a separate published report on survey methodology, perhaps in accordance with a template (e.g. the consort statement 15 ), would facilitate assessment of bias and interpretation of the results. Evidence from systematic reviews demonstrates that response rate is affected by survey methodology and our results show that researchers can be more optimistic about their anticipated response rate than is often perceived. 
